The use of the chemical shift of the phosphomonoester P-31 magnetic resonance peak for the determination of intracellular pH in the brains of neonates.
The use of the chemical shift of the phosphomonoester P-31 magnetic resonance peak for the determination of intracellular pH has been assessed for piglet and neonatal human brain in vivo. The chemical shift difference between resonance peaks corresponding to phosphoethanolamine and inorganic phosphate, compared with phosphocreatine, was determined for piglets and human neonates. Using in vitro pH titration data to calculate intracellular pH, it was found that pH values from the phosphoethanolamine peak (pH 6.84 to 6.80) were lower than pH estimates from the inorganic phosphate peak (pH 7.22 to 6.99). This difference suggests that phosphoethanolamine and inorganic phosphate may exist in different intracellular environments. Results are presented to demonstrate that the phosphomonoester peak may also be used to measure changes in intracellular pH associated with brain ischemia.